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The Adsorption Heat of the Vapors of Benzene and 90-119-4-28/60 
Hexane on Quartz au 

a condensed powder there were interspaces with mostly 1o00 to: 
Jooo &. With an increase of ‘p/P, from the beginning of hysteresis 


$o saturation about To% of the surface disappear. A further dia- 
gram, by way of comparisons {llustrates the isothermal lines of - 
the adsorption of the same vapors on a homogeneous silica gel. ae. 
KSK-2. The desorption branch begins to decline steeply near p/p S 0.7. 


In this domain the adsorption on quartz is not yet rendered com- 

plicated by any capillary condensation in the interspace between 

the particles. In the initial domain of monomolecular filling-up 

adsorption on quartz is greater than on silica gel KSK:-2»: which 

is connected with.the lower skeleton density of this silica gel. . 

Purther details are given. A further diagram shows the dependence — 

of the heat of adsorption of benzene vapors upon the absolute * 

value a of the adsorption on quartz. After filling-off of the : 

first two layers adsorption heat exceeds condensation heat only. ~~ 
ae by 3%, and after the adsorption of 4 layers by 1%. Further re- 
gard 2/3 duction of: the heat. of adsorption takes. place very slowly. The -: : 


a gradual decrease of adsorption heat is observed. The authors 
then mention some numerical data dealing with this subject. 
There are 4 figures and 18 references, 13 of which are Soviet. 
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, TITLE: The Energy of the Coulomb Interaction Between the Hydroxyl fnget 
a Group of Silica Gel and the Benzene Molecule (Bnergiya kulonovs=" - 
. c= kogo vzaimodeystviya gidroksil'noy grupPpy gsilikagelya's mole- ~ 


kuloy benzola) 


PERIODICAL: Doklady Akademii. nauk SSSR, 1958, Vol. 120, Nr 4; 
pp. 834 - 837 (USSR) 


In the computations discussed in this paper the hydroxyl group. : 
is considered: to be a system of two point charges the position — 
of which agrees approximately with the position of the oxygen 
atom and of the hydrogen atom. A formula is written down for 

the energy of the Coulomb (Kulon) interaction between the 
hydroxyl group and the benzene molecule; this energy was com- 
puted for various subcases in a vertical position of the | ee 
hydroxyl group with regard. to the direction of the benzene ring. - 
The same energy: in- the case of a displacement of the hydroxyl » oe 
group inside the benzene ring depends only in a low degree ase 
8 on their mutual position and amounts to about 4-6 kcal/mol. This - 
Card 1/3 interaction energy decreases considerably outside the benzene , 
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ring. According to the data obtained, the energy of the  .. 
Coulomb interaction between the polar hydroxyl group and the 
non-polar benzene molecule is high and in the formation of the 
hydrogen binding in a given system it plays the decisive role 
among the other interactions. The benzene molecule adsorbed on | 
the surface of a completely. hydrated silica gel interacts = 
assentially with one or with only a few hydroxyl groups; besides, 
such an adsorbed benzene molecule also interacts with the = 
other atoms of the lattice of the silica gel. Therefore the = 
removal of the hydroxyl groups from the surface of the silica - 
gel is bound to decrease the heat of adsorption of the benzene. > .. 
molecules on the dehydrated surface of the silica gel. Besides, ™.~ 
‘the energy of ‘the interaction of the adsorbed benzene molecule 
must be inoreased with the. volume phase. The computed energy 

of the Coulomb. interaetion (about 4-6 kcal/mol) agrees satis- 
factorily with the experimental values of the decrease of the 
adsorption heat of benzene in the dehydratization of the surface 
of silica.gel. There are 1 figure and 20 references, 7 of which 

Card 2/3 — are Soviet. 
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PITLE: Change of Porous Structure of Magnesium Hydroxide During Heat 


‘Treatment, (Izmenen’y® poristoy struktury gidrookisi megniye 
pri termicheskoy obrabvotke) 


PERIODICAL: Ievestiye Akademii nauk SSSR. otdeleniye khimicheskikh nauk, 
1959, Nr 2+ PP 232-237 (USSR) : ; 


ABSTRACT: In the present paper the change of the porous structure of 
magnesium hydroxide during heat treatment in the vacuum Was. 
: investigated in a broad temperature ranges It was found that _ 
the magnesium hydroxide pumped off at 200° represents.& oe... 
proad-porous sample (a=450 R) with large pore volume 


(y, 7 0.71 om?/g): The values of the specific surfaces of : 
the skeleton and of the adsorption layer sg’ are approaching 


one another.in the initial sample. This indicates that there- — 
in micropores are occurring to practically no extent, which © 
are filled up in the primary adsorption process without 


; hy steresis. On the transition of this hydroxide into oxide 
Card 1/3 the specific surface is considerably increased at 350 (oy — 
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ment 
Volume and size of the pores in which eee 
akegs place remain, however, unchanged. > 
ro-structure is due to water separa~ ae 
Jemellee and to the transformation of 
MgO atructure at which 
e sample is of | Seek 
arsely — 


500° causes 


f the micro-structure, 48 “the 
On a further inorease in 
also the large pores are 
of this not only the. 
n leyer s’and the 
In samples obtained at 


s is getting nearly 
This means 


y A decrease. 
eoific surface 
ize of the adsorption layer 8% x 

d the atructure —: 


volume of the pores 
4400° the size of the sp 


as large as the 8 


that in this. samp pear an 
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n from a bi-disperse (fine and coarsely 
one. There are- 


f which are Soviet. 


passes over agai 
porous) into a homogeneous coarsely porous 
3 figures, 1 table, and 23 references, 12 0 
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2 AUTHORS ;, _Kiselev, As Ver ‘Lygins y. Ie 
TITLE: plectron-microscopic study of Porous structure of Magnesium 
. / Byaroxide and Its changes Associated With Thermal qreatment 
(Eiektronno-mikroskopiohes tt igsledovaniye poristoy: struk- 
tury gidrookisi magniy® i yeye izmeneniy pri termicheskoy 


PERIODICAL:  Iavestiya Akademii nauk SSSR; otaeleniye khimicheskilth nauk, 

Pg 4959» Hr 3s pp 412-416 (ussr) Fe Ge 
3 structure of magneaium-- 
ir thermal ‘aecomposition pale 


ABSTRACT: = In the ‘present paper the macroporou 
hydroxide samples an 
was investigated. by means Oo 
objects the homogeneo 
200° and the magnesium-oxide. samples. ob= 


samples calcined & 
tained from. them by means 0 
were used. The recordings © 
against light were taken. in 
at a. voltage of 60 kv. The § 
has @& corpuscular 8 
lites (Figs 293)+: Some of these erysta 
hexagonal and some 4 distorted form. On the 


ium hyaroxide 
ists of laminar erystal- 
jlites have 4 strongly. 
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atereo-microphotograPhy (Fig 6) carbon copies of samples which. -. 
‘were calcined in vacuum at 1,000° are shown. The data obtained 
py elactron-microscoPs¢ investigation as well as the determi- 
ation results obtained by the adsorption method (Ref.13) are. ~ 


given in the table. “Tt was found that the calcination ‘of the 
-Tnitiel samples: in vacuum ‘at 4,000° is followed by a conden-: - 
gation. of, the. original structure (the diameters of the pores 
decrease .down..to 300-350 %)+- The laminar form, howevery is. 


maintained..This indicates that the changes observed in ad~ erie 
‘sorption measurements (Refs 43,15) of the specific surface 


ture ‘within the hydroxide jamellae. The form of the lamellae 
and wide~porous skeleton formed by them does not vary. con- _— 
siderably “Thus, ere electron-microscopic investigation -con- 
firms.the conclusion drawn from the adsorption measurements 
(Ref 13) regerding-the formation and disappearance of the 
bidisperse structure in the course of thermal treatment. 
Quite a ‘aifferent character is exhibited by the hydroxide - 


card 2/3 © sample calcined at 4,400° (rig 4). The * gereo-nicrophotograph. 
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shows an . extremely: porous cut and the lamellae do not appear 

any longer. This is apparently a consequence of the agglomer- ek 
ation of. some lamellae taking place at this temperature : and” aoe 
‘of the considerable growth of crystallites within the lamellae. 
At the same time. the general character of the macroporous’. ave 
structure is maintained also at these calcination temperatures. | 
This 1s likewise in accordance with the determination results. 
obtained by the adsorption method. There are 7 figures, Jed 
4 table, and 16: ‘references, 13 of which are Soviet. ~ 
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Kiselev, A. ‘Vay bygina, I. A. 


TITLE: 


NOV; 


PERIODICAL: 


ABSTRACT : 


‘Adsorption. Heat of a Sumber of Iscalkanes, Naphthenes and of moluene mops 
on Graphi os 


tized Carbon Black (Teplota adsorptsii ryede izoalka- 
naftenov 4 toluola na grafitirovannoy gazhe : 


Iaveatiya Akademii nauk SSSR. Otdeleniye ihimicheskikh nauk, ‘ 
1959, Nr 5, pp. 187 - 796 (USSR) . 


-In this ‘work the following. hydrocarbons were investigated as to 
their adsorption heat: three isoalkanes (neohexane, 


jsoheptanes . - 


and isooctane), two alicyclic hydrocarbons; cyelopentane and 


methyleycl opentane, 


and the alkylaromatic compound toluene. The... 


hydrocarbons had .been pelected in this way in order %0 inveati- 
gate the effect: of the chain pranching, the ring formation of 
these chains, and: the introduction of aliphatic substituents 2 


: into the naphthene and benzene ring on adsorption. The hydr 
carbons used in the investigations had been gynthetized at the ~ 
Institut organicheskoy khimii AN SSSR (Institute of Organic Che | 

mistry of the AS; USSR). by Ye- 4- Mikhaylove, A. F. Plate, A» le 
Liberman, and 5. vy. Zotova. The authors express their grativ.de2: 
for their help. The constants of these substances are gummariz- | 
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’ 


ed in table 1. "Sferon"6 was used as adsorbent; it was graphi- 
tized at 1700°. The differential adsorption heat. was determined .: 


at 20° in a calorimeter with constant heat exchange; the amevnt 

of the adsorption was determined by means of a capillary vacuua ©. 
Liquid microburet.. Figures 1, 2 show the isothermal linea of. : 
adsorption of the various substances and figures 3, 4 show the 
dependence of. the differential adsorption heat on the amount : 
of heat adsorbed by the individual substances. The figures show. 
that the normal adsorption heat of isoalkanes and naphthenes is 
lower than. that of the corresponding n-alkanes. fhe value of 

the adsorption heat of cyclopentane amounts to only half of 

that. of n-pentane. Cyclopentane, therefore, shows greater ate~ 

- traction towards the adsorption layer, its isothermal line of- a 
adsorption is concave at its beginning. It can be seen fromthe .. 
thermodynamic evaluation of the experimental data obtained that 
the isothermal line. of adsorption of cyclopentane cannot be ré~ 
presented by the Langmuir equation or BET equation put by an 
equation which allows for the interaction adgorbate-adsorbate 
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(Fig 5). The entropy curves (Fig 6) indicate that the state of 
dsoalkanes and naphthenes in the dense adsorption layer on gra~- 


BASIS 


phite’is much closer to the liquid state than that of. n-alka-": 
nes. The methyl group in the toluene molecule reduces ita mo- 
bility with respect to the unsubstituted benzene and the other - 

purely cyclic compounds. With regard to the theoretical oalou-* ” 
lation of adsorption heat it was assumed that, in the case of 
the ramified hydrocarbons, the adsorption heat is an additive ~ 
function:of the number of carbon atoms in the molecule. The . > 
free adsorption energy and the surface of the adsorbent eccu- 
pied by molecules were determined according to the same assump- 
tion. There are 6 figures, 3 tables, ard i7 references, 12 of ~ 


which are. Soviet. 


Institut: fizicheskoy khimii Akademii nauk SSSR (Inetitute of Ee 
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As iawell known, en increase in treatment semperature causes a2 
jneraase in the crystal dimension up to parallel orientation, a8, 
ith the graphite lattice. Besides » there are 3 aS 


As to this pro 
x . the prese 


connection,. the ‘asorption was investigated in the prese % work | 


as peing dependent on the surface quality (roughly Tnhomogeneous;- : 


strongly» ‘and weakly oxidized carbon plack) « Subject to Sree 
investigation were subs rene structure and polarity ; 
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The Influence. yxercised, ne ‘the s thereal Treatment of _—s-: 80 /62- 5906-6/96 
Different Carbon Blacks. ‘Upon the. ‘Adsorption of Vepours 


suet as pondetie,. ‘water ; jnethanol. For this purpose the “gisckption 

isotherms of the above mentioned substances on carbon black 

adsorbents (Figs 4-6) submitted to aifferent thermel ‘treatment | 
were determined. It was found that with increasing ‘treatment - 
temperatures the quantity of oxygen needed for the exchange. with 

“NaOH in aqueous solution on the surface of the carbon black 

. ‘a@ecreases, -and 80 ‘does the. roughness of the surface. It remains. 

-- Womogeneous after ‘sreatment . in hydrogen at 1700°. The: steam: : 
adsorption by. graphite treated carbon plack which also. decreases | 
is mainly:.due 4o..the elimination’ of surface oxides. With yee 
graphite treated ‘carbor plack in a hydrogen current adsorption 

of water ja very. lows” even: at high pressure. The adsorption of 
methanol vapours.. ‘also “decreases by the. elimination of the = surface 
oxides, ¥ while the. decrease. in’ the surteck “ranghness “here - only © 
plays an “unimportant role. Benzene aasorption with gt aphite — 

. treatment is mainly. reduced because of the adsorbent surface - 
which is ‘not: rough . enough. In general graphite ‘treatment in 
hydrogen current at + 1700° of aifferent types of carbon black 

leads to quite similer surface qualities of the gasorbent. The 
Cara 2/3. authors thank M. ‘WM. Dubinin for ‘explanations he gave them. 
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TITLE: A Contribution to -the Calculation of the Energy of the Adsorption: 


of Nonpolar Molecules on Graphite (K raschetu energii edsorbtsil 
nepolyarnykh molekul na grafite) wee 


PERIODICAL: Izvestiya hcademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 7; Pp 1196-1206 (USSR) . 


‘ABSTRACT: In this paper the details of a calculation’ of the adsorption 
» 3 energies of simple and compound molecules carried out in a 
previous paper are represented. The calculatios were carried | 
out according ° to the formias. from paper reference 1 according to 
which the adsorption energy is determined by the expressions’ ; 


es LT ah : 8 ~10 =2rs 5 
tise ‘Doe - : + 
qd: = rd 235 ah zy, 7 a3 2 Be eis 
: — -6 ; 208 ~10 este: 
Oye - Cas are ~ Cio 5 Ts5.7 32, Tuy By = Th 


Ta5 is the distance of the center of the i-th adsorption 


Card 1/4 nolecile from the center of the j-th atom of the adsorbent. 
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Osi, 2,3 are constants of the dispersion reacti on, Bt and BY are . 


the constant of the exponential function and the constant of. 
the repulsion preceding the powers, 9 is an exponential constant 


_. of the repulsion. The ‘calculation is carried out in two parts, 


the geometric ‘one “in. which the distances of the adsorbed link 3 oe 
to all atoms j of the lattice of the adsorbent. are calgulated for .: 
different aiotancos’ of the former from the surface. For this: i 
calculation only the lattice constents of the adsorbent have 9 
to be known. For the second part of the calouiation ofthe forces 
the constants charaterizing the reactions of both substances. we, fe 
have to ‘be determined, The calculation cf the sums of ry 43 was 


_ carried out for n= 6, 8: 10 and 12. for the aifferent. distances a é 


of the adsorbed link from ‘the basis of the adsorbent equal to: 
2, 2.5,.3, 3.5.8 (a is the distance of the nearest atom) « Tae oe a 
table 4 the” results of the calculation of the sums — Wasi 
re: 

1 


pa ee are. combined. ‘The distances of the remaining graphite ty aoe 
volume were determined from the integrals (3): (4), (5). (Table 2) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9" 


"APPROVED FOR denmaicaek 06/13/2000 


BE Re ait ar nie Ree Seen 


CIA-RDP86- Ponts ROO 722730080: 2 


A Contribution to the Gaieatatice of the Energy of the S0V/62-59-7-7/38 os 
oat nae of c Moneta: Molecules on Graphite’ ee 


cc The sums >. “ae af are ‘represented in tables 4 and 5 and. the 
graphic. secegi acted in figure 2. The value Y eri;/0: 0.28 - : 
for Q in table 6 was equated to 0.28 according to reference rae 


For the: sums of ‘tables. 4,°5 a simplified form with the eae 
De -and- aa ‘the’ values ‘of which are given in table 7; is: introduced . 


ond the functions (1) ana (2) are represented in the variable 2 


(6), (1). (fas. fe PAZ “an)), Next, the calowlation. ‘of the . ae 
n. ea 


reaction constant. esa, 2,3 is carried out. The: values - for 


different adsorptives ‘are given in table 7 with the constants 
a& and X, (polarizability, magnetic susceptibility) being” oe. 
necessary. ‘for’ the calculation of Cra, 2.3° t and @" were then a : 


determined by the ‘aid. of computed constants. The results for $ 
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are. given dn tables 40 and 11, The calculation of the. attraction- 
and repulsion. constants-was carried out from the balance energy 


of the adsorption of compound molecules on the basis of an additive — 2 


scheme, There are 6 figures, 11 tables, and 8 Rerersnves, 2 of | 
which are Soviet. 
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Physical . Chemistry. of the Academy of Sciences, USSR) 
Khimicheskiy fakul'tet Moskovskogo gosudarstvennogo anivevattetar ae 
im. M. V. Lomonosova: (Chemical Department of the Moscow State eee at 
University imeni M.‘V. Lomonosov) 


November 16, 1957 
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AUTHORS: - Inirikyan, A. As, Kigelev, 4. Vey Frolov, B. A. © eos 
TITLE: Phe Heat of Adsorption of Normal Alkones on Silica Gels 

(Teplota adsorbtsii nornal'nykh alkanov nea silikagele) 


PERIODICAL: Zhurnal, fizicheskoy Knimii, 1959, Vol 33, Nr 2, 
. “pp 389 - 394 (USSR) ; 


ABSTRACT: In continuation of the work of previous papers (Refs 10,11, °° 
16 - 19) the heat of adsorption (41) of n-pentane (I) and 
n-octane (II) on. coarsely porous silica gels was measured. 

An adsorption calorimetric apparatus was used which is a. 

simplified variant (ef 20) constructed in cooperation with: 

G. G. Muttik and which will be described separately. As in 

the other papers (Refs 10,11,13,16) 2 homogeneously porous gili-  - 

ca gel KSK-2 with a ‘specific surface of 320 m@/g and ® pore ee 

dianeter of about 100 9 was used. A comparison of the ob- 

tained absolute adsorption isotherms (Fig 1) for (I). and. ie 

(II) with those for n-hexane and n-heptane on the same silica > 
wel (Ref 10) shows that the (AH) from pentane to octane ~ 

inereases and it is not possible vo apply the BET equation. 

Since the constant of the induction interaction with. the 
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the Heat of Adsorption of Yornal -£ gov /76-35-2-23/45 


lkanes on Silica Gels 


$e field is proportional to the polarizability 
neral adsorption eneray on the silica 
y with the number of carbon atoms 
of n ( n= number 


electrostat 
of the n-alkanes the & 
gel also increases Linearl 
in the molecule. The Linear functions ve 
of carbon atoms) (Fig 5)-and the standard differential (AB) 
of the nealkanes were: derived for adsorption on ailica gels; -. 
carbon bleck (Refs. 4,5). #80 (Ref 7), and water (Ref 21). : 
fhe values for any particular n-alkane can be calculated 
from the following equations, 
Adsorption on carbon black Qo2 O.7+1-9 2 kcal/mol (ns number 
ae Py See a. of carbons) = . 
oa 8641.5 n keal/aod , ies 


€ 
=a wee 
~ 


# ee Ue MgO 

n 4 silica wel KSK-2 —Ga= 1,041.3 n kcal/mol 
Heats of condensaticn L = C.F? nk cot /mol 

Adsorption on water Neis6 = 1.740.7 7 keal/nol. There are 

which are Soviet. 

Lomonosova 


u 


3 figures, 14 table, and 27 references, 24 of 
ASSOCIATION: Hoskovskiy gosudarstventyy universitet im. HM. ¥. 
8 (Moscow State University jimeni HM. Y. Lomonosov) 
SUBMITTED: July 17, 1957 
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Belyakova, Le De, Kiselevs A. Ve 


gov/16~33-7214/40 


adgorption and Chemisorption of Methanol by gilica Gele With..." 


pifferent Degrees of Surface Hydration 


ghurnal fizicheskoy khimii, 


(USSR) 


1959, Vol 33,°Nz 7) pp 1934 ~ 1543 


Tt was already found in previous papers (Refs 1-4) that the 
adsorption (A) of methanol (I) by silica gel (II) depends 
Largely. on- the ‘degree of- gurface hydration, and that chemi~ 


- gorption takes place. In the present paper; the authors. in- 


yegtigated 4 variation in the adsorption and chemisorption 
properties of coarse~pored silica gels (xske-2) (with respect. 


¢o (I)). which was due to great changes in the Oo, (toy = coné 
centration of OH on the gilica-gel surface) in the cas® of 


small structural change of the pores. Experiments were made — 


in a vacuum apparatus (Fig 1) consisting of three separate mea 
The samples were annealed at various seme: 
peratures (200 - 4020°). The specific surface s of the sample 
(a) of nitrogen; and on the basis of 

4 of structure water the authors 


suring arrangements. 


was determined from the 
these data and the conten 
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Adsorption and Chemisorption of ‘Methanol by Silica g0v/76-33-7-14/40 
Gels With Different Degrees of Surface Hydration ee 
| caloulated the values of ao, (Fig 2). Within the range 200 = 800° 
Son falls practically in linear manner. Heating up to 950° ; 
reduces 8 and Vv, (total volume of the pores) only vy 20%, while . 
the size of the pores (d%100 &) does not vary. Heating up to. 28 
~ 4020°C,. howaver; decreases 8 and v, by about 75%, and a drops 


to 55 - 70 R.A comparison (Table 1) of the quantity of irre- 7 
veraibly chemisorbed (I) Gogq with oon indicates that, con- 


trary to the ‘rapid physical adsorption, @o4 inersases with 


1 
decreasing a ),. The primary (A) of (I) from KSK=2 (at 200°) 
proceeds much faster than on KSK-2 (at 650°) or KSK~2 (at 1020°)o 
Kinetic curves indicate that the chemisorption of (I) on the ~ 
hydrated aurface of (11) differs greatly from that on dehy- 
arated surfaces. Experimente on thermal decompcsition of the 
surface compound of (I) with (II) showed (Table 2) that only 
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7% of the irreversibly adsorbed substance are removed by heat-— | 
ing to 200° ap roximately. Methoxylation of the (II)+surface eA 
reduces the (A) of (I)-vapors, i.e. the reaction of (I) with 9.) ~ 
the OH-groups of the (II)-surface is greater than the one with ~~ 
the OCH, groups. The chemisorption of (I) on (II) increases 
with decreasing concentration of tha OH~groups on the (II)-sur- _ 
face. This is due to the surface methoxylation. In this process, 
a reaction takes place between the OH-groay of silicic acid, ie 
and the bond Si - 0 = Si decompceses to form Si-OH and -8i 00H, - ee 
_ @roups. The adsorption of (I), water, and benzene decreases _~ 
-, particularly strongly (4 times approximately) within the range 
el: ee pmol /n™. In conclusion, the authors thank Vv. S, - 
Bronshvager and G. G. Muttik for their assistance. Thera are - 
8 figures, 2 tables, and 27 references, 24 of which are Soviet... 
ASSOCIATION: Moskovakiy gosudarstvennyy universitet im. Mo. Ve Lomonosova 
| (Moscow State University imeni M. Y. Lomonosor) 
_ SUBMITTED: December 30, 1957 
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AUTHORS: Gryazev, Me Ney Kiselev, AcVe ~ S01 /15~33-7-20/40 
TITLE: | Adsorption Isothermal Lines From Three-sompanent Solutions 


PERIODICAL: a Pinicheskoy khimii, 1959, Vel 33, Nr 7) pp 1581~1593 
i gd -. (USSR) = — 


ABSTRACT s The development of adsorption chromatography of multiecomponsat 
mixtures requires investigation of the adsorption equilibriua, 
4,0. of the adsorption isothermal lines (AI) of the components 
ef sush mixtures. The (AI) of the follewing liquid thrse-compoe 
nent solutions were investigated in this case: cetane (I) 

+ acetig acid (II) + lauric acia (III), (1) + (II) + palmitic 
aoid (IV) and (I) + (II) + of-mathyl naphthalene {¥). The 
authors chose these mixtures because (I) and (IV) sezve the 
purpose of modeling the adsorptive vegeneration of mineral olla; 
on the other hand; (II) is soluble in (I) te a certain axtent, - ~ 
while (III) and (IV) are perfectly soluble in (I), and because 
the influence exercised by a variation of the solubility of the 
three-component solutions upon their adsorption can be ee 
investigated. One of the most active sedimentation rocks witha 9: 
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Adsorption Isothermal Lines From Three-component S0V/76-33+7+20/40 
+ Solutions ; 


the Leboratoriya adsorbtsii Moskovskego universiteta (Laboratory 


_ desoribed. Three-dimensional diagrams {llustrete the resultant. 


DESAI, 


high silica content, called "opok" (Nr 120 from the area round 
the village of Kamennyy Yar, Stalingrad oblast!) and an. +: 
industrial KSK-4 silica gel were used as adsorbents. Tha. 


characteristic values of the mixture components applied are : 
giver. Adsorption experiments vere made by a method devised. by 


for Adsorption of Moscow University)(Ref 15). An ITR-2 inter- 
ferometer and an IRF-22 refractometer were used for analyzing 
the binary systems. The method of analysis of the threeecompe- ge 
nent solutions and the evaluation of the results obtained are 5 


(AI). The authors found that additions of the third component to. 
the binary mixture decrease the adsorption of the components and — 
change the course of the (AI). A change in the solubility of the - 
components from limited into unlimited solubility effects a4 
variation of the S-sheped isothermal lines into lines with 4. 
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Sol attcns 


ASSOCIATION: 


- SUBMITTED: 


. 


maximum. The component that is better adsorbed frea ine binary ioe 
mixture 1s also better adsorbed from the thres~componsat oe 
mixture, The absolute (AI) of the components of the systems — 
under discussion are similar for each of the swe vir tey ae Be 
adsorbents. There are 3 gi Sake and 18 references, 75 _ of 8 fon = 


- are ibd os 


Mo skovekiy gosudarstvennyy universitet ir. He Yo Lomonvscva - 


(Moscow State University iment M. V. Lomencsc7) 


january 95.1 1958 
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eb. AUTHORS : Riselove AsVes Kovaleva, N» V., Korolev,.4. Ya.,Shcherbakova,K.D.- 
= TITLE: ‘The emica odification of the Surface of Adsorbents and - 


PERIODICAL: - 


ABSTRACT : 


Its. - Influence on Adsorption Properties (Khimicheskoye 

modifitsirovaniye poverkhnosti adsorbentov i yego vliyaniye 
na adsorbtsionnyye svoystva) 
Doklady Akademii nauk SSSR, 19595 Vol 124, Nx 3, pp 617-620 
(USSR) eee een ae kee 
The present: report deala with the chemical modification. and oe 
yariation of the. adsorption properties of silica and graphite -. 
podies. Highly dispersive silica aerosil and gas-black are 
used for this purpose. This modification was carried out et 
for the purpose of rendering silica hydrophobic and of making 
soot hydrophilic. The first part of this paper deals with the. -. 


‘modification of silica. Siljoa with o hydrated surface ad- 


sorbs polar substances well. By a reaction with silicon-organic ..— 
compounds ‘it is possible to modify the nature of their sur-. are 
face essentially in the direction of attaining a stable hydro- -.: 
phobic state, which is of practical interest for the applica- °°. 
tion of silica as filling media for polymeric materials and- 

as a thickening medium for lubricants. The modification con= >. 
sisted of a reaction. of silica hydroxyl with trimethyl chloro-".... 
silane according to the scheme : i. 
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0 * OF ; fe) CH 

Ete IPE. en 3 

eee as ae Bad a cla aa Ni 

20 z CH, . ° ; CH, 

Aerosil with a surface of about 150 m/g was treated for 5 
eight days at.a temperature of 20 with saturated trimethyl  ~ 
chlorogilane vapor. or with its solution in benzine. The . ~ 
greatest difference in the isothermal lines of adsorption 
is observed in steam. The adsorption of steam on a modified - 
sample ia several dozens of times lower than in the case 
of a normal sample. The isothermal line of the. adsorption 
of steam on-a-modified sample ig reversible, and it is 
not modified even after several months of contact with . 
water, which is indicative of the strength of the surface 
compound formed. The second part of this paper deals 

Card 2/4 with the formation of carbon black. The adsorption proper- 
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The Chemical Modification of the Surface of Adsorbents and I%s Influence - 
on Adsorption Properties ; es 


ties of soot. with respect to many adsorbed substances, especial- 


ly with respect to polar ones, depend on the quantity of 
oxygen they contain. The authors modified gas black for the 
purpgse of. further graphitization. By annealing at more than 
1500. the acid surface compounds are destroyed, the growth 

of graphite crystallites is promoted (chemical and crystallo- 
chemical modification) and the adsorption of the vapors of | 
water, methanol, ammonia, methylamine, sulfur dioxide and 
other polar substances is considerably reduced. Thermal 
treatment, especially at temperatures of more than 2500 , 
makes ‘the soot surface more homogeneous and prevents the 
adsorption of non-polar substances. Such a treatment of soot. 
also increases its hydrophobic properties. An increase of the 
affinity of soot to polar substances, especially water, is 
of practical interest for polygraphical pigments and also 
for other polygraphically important cases. Also the nature 
of the surface and the colloid-chemical properties of soot 
are considerably modified by the oxide-treatment. The modi- 
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The Chemical Modification of the Surface of Adsorbents and Their “Influence. a 
on Adsorption Properties 


PRESENTED ; 


SUBMITTED : 


Card 4/4 


fication of soot also modifies the adsorption of steam con-. - 
siderably. The variations of the corresponding isothermal oe 
lines are discussed. The double hysteresis found on this .. 
occasion is typical of the superposition of two phenomena, =~: 
viz chemosorption and capillary condensation. The thermal . 
treatment of soot and its oxidation in the liquid phase is 

able to modify s00t to such an extent that the adsorption 

of steams on it is modified by dozens and hundreds of 

times of its amount. There are 2 figures and 25 references: 
12-of which are Soviet. 


September 6, 1958, by M. M. Dubinin, Academician 


September 5, 1958. 
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KISELEY, A. v. 


‘the energy Of adsorbate-edsorbent and adsorbate-adsorbate interactions in . 
Monolayers: on solid surfaces." 


report to be. submitted at Gordon Research Conferences - New London, New Hampton, mare 
Meriden, .N.H., 13 June-2 Sep le 


Lomonsov University, Moscow. — 
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_KISELEY ALN: 


- yy PHASE I BOOK EXPLOITATION Sov/Ag42 
Mezhyusovskoye soveshchaniye po khimii nefti, Moscow, 1966. i 


’ 


Sboruik trudov Merhvurovskogo soveshchaniya po khinit neft2 ‘ 

Seniyeertog of Transactions of the Inter-University Con= H 

; erence on Petroleum Chenistry) [Moscow] Izd-vo Mosk. } 
ok WAV.» 1960. 313 p. Errata slip inserted. 1,600 copies 
printed. : ik : 


" Organizing Committee of the Conference: Chairman: B.A. 
Kazanakiy, Academician; Vice-Chairman: 3S. I. Khromoy, 
Docent; @. M. Panchenkov, Professor; A. ¥. Plate, Pro- 
‘fasaor; Secretary: Ye. S. Balenkova, Scientific worker. 
Editorial Board: Resp. Ed. A. P. Plate; I. V. Gostun~ 
. - akaya, I. M. Tite-Skvortsova, L. A. Erivanskeya. 
PURPOSE: ‘Thin collection of articles is intended for the 
teaching staff of universities and schools of higher ace 
‘geation training specialists for the petroleum and petrot- 
eun-refining industries. : 


| Card 1/7 


ATOR 
see ime? COVERAGZ: The collection includes articles dealing with the 
present state of the petroleun Andustry, the solentific 

research probless in petroleum chemistry, the chemistry 


cea Petroleum Chemistry, held at the Moscow State Univerai- 
ty dment M. -¥,: Loaonosov November 26-23, 1956. No person- . 
* alities are gentioned. Raferences accompany most of the . 


“. \) Me muthors and the titles of articles are as follows: 
‘°" gaewoduation by B.\A, Kazanskty, Academician 


er 
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7 Collection of Transactions (Cont. ) sov/4941 


Kiselev, A, V., Laboratoriya adsorbtsii Moskovskogo 
gosudarstvennogo universiteta (Adsorption Laboratory of 

the Moscow State University) and Laboratoriya sorbtsionnykh 
protsessov Instituta fizicheskoy khimii AN SSSR (Labora- 
tory oi Sorption Processes, Institute of Physical Cheml- 
stry, AS USSR). Hydrocarbon Adsorption Energy 258 


Paushkin, Ya. M., R. V.. Sychev, T. P. Vishnyakova, and 
A, K. Zhomov, Moscow Petroleum Institute imeni I. M. 


Gubkin, Effect of Chemical Composition and Additives on 
Fuel Combustion in Jet Engines 293 


AVAILABLE: lLdbrary of Congress (TP69O. AIMS 1956 ) 


Be JA/wre/ec 
Xard-t4i— ; Ayres 
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sav /65-60-3-8/19 
~ AUTHORS: Kiselev, AD Veg Nikitin, Yu. S. | | 
| 
TITLE: ‘The Effect of. Production Conditions of Alumina-Silica 


. : Gels on Structure. of Their Pores 
on Khimiya 1 tekhnologiya topliv i masel, 1960, Nr 3, 


- ABSTRACT: “fhe structure of pores. of alumina-silica gels was studied fae 
in relation to the amount .of A1,03 in catalysts prepared fat 


by the alumina method. The results of experiments are 
shown in Table 1... Four additional samples of alumina- 
silica gels were prepared from solutions of lower con-..° 
centration containing two-fold lesser amount of dry - 
substance. The results of analysis of their pores are foe 
-shown in Table 2. There are k figures; 2 tables; and 15. 7... 
_ . references; 10 Soviet; 5 U.S. The 5. U.S. references _ ores 
’ are: Plank, G..Jd., Drake, L. c., J. Coll. Sci., 2, 399 
(1947); Plank, C. J., J- Coll. Sei., 2; 413 (1947); 
Ashley, K. D.; Innes, W. B.; Ind. Eng. Chem., ka, 2; 
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The Effect of Production Conditions of 77935 im 
Alumina-Silica Gels: on Structure. of : Were lea a/a2 


857 (1952); Elkin, P. B., Shull, C. G., Roess, L. G., 

Ind. Eng. Chem.,. 37, -327 (1945); Tamele, M. W., lek 
Third World Petroleum Congress, 1951; Proceedings, ‘sects: ae 

4, 98, Leiden, ‘Brilt. (1951). pe ata 


; ASSOCIATION: ~° All-Union: Scientific Resedvoh Institute of Petroieum 
Engue Ey and: Moscow State University (VNII NP, » MGU) 
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AVGUL', N.N.; BERRZIN, Q. Tei KISH, AVS; LYGINA, I-A. 


Adsorptson and the heat ‘of ‘adsorption of i Nedtans and neliaxane: 
on barium sulfate. be _AN ssek- ed: khim.. nauk no.11: 1948-1954 | 
We 'G0 22°50. hae, atl ae 
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(Heat of. sasorption) (Pentane) (Hexane) (Barium sulfate) 
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“AUTHORS: = Kiselev,.-A-V. -and-Poshius D.P. | 
TITLE 5 “The. Hea “and Entrop ‘ of Adsorption of. Benzene and N- 


~hexane|Vapors: on- Magnesium ‘Hydroxide 
PERIODICAL: Kollosanyy ahvenal, 1960, Vol XXII, Nr l, pp 25-30 ~ 


ABSTRACT: ‘Phe. authors report on a study intended :to determine.the.: — 
mes heat and entropy.-of: adsorption\of benzene and n-hexane...” 
vapors on magnesium hydroxide with weakly dehydrated eee 
surface. Ag ‘adsorbed’ the authors selected a Mg(OH) 573 oe 
spgcimen moderately freed .of water at a temperature of LAS 
20” C. The differential heat. of adsorbtion Q, was dea rea 
termined. from the. isotherms of adsorption on the given 
specimen. The isotherms were etermined at the tem- — 

peratures T, and T., (10 and 30° C) according to the 
formula — here - : 
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‘The Heat and Entropy of sasoxption of “Benzene and N-hexane Vapors of oe ne 
Magnesium la aa wees 


rhe 2. ope es pep. P. ae, Ce ears 
Q. = - [» - loj*: + TI. 
. T.- ee 3.) T, a ee ee 


on - heat of ‘condensation of the adsorbate; p/P, - = re- 


--;ative vapor pressure). ‘fpe differential entropy. of. the. 
transition: of.a mole of the adsorbate from the free 

- liquid into the adsorption layerA&Sa was calculated | 
according - to the formula 


Re (: in Ba)a,2 +(2, = x) 
As, ee aE 
1 
(mp = 29352° (20° G); ‘che magnitude RT 1n . » the dif- 


- Sea ferential. work of BAR OTP ST at this tempeFature, to ee 
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and graph 4) makes 
of benzene vapors. on: polar. 
close to the 


on a non-polar adsorbent the 
penzene is considerably below 
‘increase in 
benzene and n-hexane 
sorbents 8s compared to this ratio on 


of n-hexane. The 
adsorption of 
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The Heat and Entropy of Adsorption of Benzene and N-hexane Vapors on 
Magnesium Hydroxide > a 


adsorbent (graphitized carbon black) is explained as 
due mainly to the stronger electrostatic interaction 
' of benzene molecules, as compared to the interaction... 
of hexane, with the electric field at the polar ad- 
sorbent surface. There are 4 graphs, 1 table and 13° . 
references, 11 of which are Soviet, 1 English and 1 
German. : 


ASSOCIATION: Moskovskiy universitet im. M.V. Lomonosova, Khimi- 
cheskiy fakul*tet, Laboratoriya adsorbtsii - In- 
stitut fizicheskoy khimii AN SSSR, Laboratoriya _ 
sorbtsionnykh.protsessov (Moscow University im. 
M.V. Lomonosov,. Chemical Department, Laboratory of 
Adsorption — Institute of Physical Chemistry AS USSR, | 
Laboratory of Sorptive Processes) . 
SUBMITTED: September 3, 1958 : 
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Us B004/B007 
AUTHORS: . Kiselev, A. Vey Pogosyan,- Ts Ae 


TITLE: The Theory of the Corpuscular Structure of Xerogels. 
.. 4, The Preparation of Silica Gela From Large Globules . 
With Varying Number of Contacts and: Their Investigation 
by the Adsorption Method — 


PERIODICAL; Kolloidnyy shurnal, 1960, Vol. 22, Now 3, ppe 314 - 322 


TEXT: The theory of the corpuscular structure of xerogels was developed 
by A. Vo Kiselev in Refs.°1=5+ ‘Accordingly, the. skeleton of xerogels con- 
sists of primary particles, which are spherical in the case of silica 
gels. The authors aim at producing brines with particles of such a 8ize 
that their shape may be determined by means of an electron microscope, 
and.that their behavior in the process brine - hydrogel ~ xerogel may. 
be followed. The present paper describes the produgtion of such brines 
and gels and the investigation of ‘their adsorption (properties. The 
brines were prepared by exchanging the podium ion for the hydrogen ions 
in solutions of sodium silicate by means of the KY-1 (KU-1) cation ex- 
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Xerogels. 1. The Preparation ‘of Silica Gels 8004/3007 
; From Large Globules With Varying Number of 
ee Contacts and Their Investigation by the Adsorption Method 


changer. A description is given of the formation of geras in the silicic 
acid solution stabilized: by alkali by means of heating, the addition of - 
fresh silicic acid, and the formation of hydrogel by a amall addition 
- of HCl. The xerogels were obtained by drying at 110-120°C. Fig. 1 shows 

the methanol adsorption on eight xerogel samples which had been produced 
at various pH. The suallest apecific surface was found in the case of 
xerogel obtained at pH=10.7 so that for the further experiments only ; 
brines with pH=10.7 were used. For the purpose of avoiding a structural 
change, the water was sublimated from the hydrogels in s vacuum accord- -——.. 
jing to N. Mo Kamakin (Ref. 12). Then, the hydrogels were dried at 
110-120°C. The adsorption isothermal lines for methanol- and benzene 
vapors were determined by means of an apparatus with a quarts spring 
acale (Fig. 2). The design of this apparatus had been begun byg 
Le Ne Soboleva (deceased). It was located in a TCN-4 (TSP- *thermo- 
stat developed by G. G. Muttik in the authors’ laboratory. Figo 5 
shows the bensene-adsorption isothermal lines for four silicahydrogels 
at 20°C, 150°C, and for the xetogels produced therefrom at 150°C. The 
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Contacts and Their Investigation by the Adsorption Method 


specific surface was determined by B. G.. Aristov by means of nitrogen 

adsorption at low temperatures. A table contains these values as well as 
the pore diameters and the number of contacts which, on the average, Was 
2.50 Figo 4 shows that the specific sufface had not been changed by dry- 
ing. During transition from hydrogel to xerogel merely & contraction of. 
the pores occurs Pig. 5)« The ganples cbtained were homogeneously coarse= 
pored with a partiole diameter of about 300 A. The bengzene-adsorption. 
isothermal lines of silica gels are compared in Fig. 6 with those of 

quartz and further with the data for KCKe2 (KSK-2) silica gel obtained 


— 


in the laboratory of the authors by Yu. A- El'tekov and D. P. Poshkus. 
Resulte of measurement show good agreement. Only at the stage of poly- 
molecular adsorption and capillary condensation does the influence 
exerted by the packings of different densities become noticeable. There 
are 6 figures, 1 table, and 23 references: 18 Soviet and 5 English. 
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Infrared spectroscopic study of the physical adsorption of water on 
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AUTHORS: Kiselev, A: V.,; Korolev, A. Ya., Petrova, R. S., and 
Shcherb ova, K. D. 


TITLE: Effect of tha: Degree of Chemical Modification of the Silica 
F Surface With. Tetramethyl Chloro Silane on the Adsorption. of 
Nitrogen- and. Krypton Vapors 


. PERIODICAL: Kolloidnyy zhurnal, 1960, Vol. "22, No- 6, pp. 671 679 


TEXT; The authors of the present paper. studied the effect of the silica ay : 
surface modification on the adsorption of nitrogen- and krypton Vaporse - ne 
They achieved a considerable reduction of the interaction energy 

adsorbate - adsorbent by substituting trimethyl silyl groups for the 

hydrogen of the hydroxyl groups on the silicon dioxide surface. The 

adsorption of nitrogen- and krypton vapors was studied on five Aerosil 

samples. Aerosil is a non-porous, highly disperse silica which was treated” 
with trimethyl chloro silane vapor of solution in benzine. To obtain 

samples modified as completely as possible, Aerosil is hydrated for 19.5 

hours .in the autoclave at 228 C and 169 atm with water, and then treated 


Card 1/4 
3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9" 


“APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000722730010-9 


Effect of the Degree of Chemical Modification a/0so (60) Sea IT 
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Silane on the Adsorption of Nitrogen- and 
Krypton Vapors - ~ : 


with c1si(CH,);- This led to an up to 90% occupation of the Aerosil | 
surface with Si(CH,), groups. The adsorption isotherms of nitrogen and 


krypton vapors were plotted at temperatures of liquid nitrogen. The 
adsorption of. the two substances was found to be reduced by modifying 

the silica surface with trimethyl silyl groups. The krypton adsorption 
considerably decreases at a-high degree of modification. Also the shape 
of the adsorption isotherms varies i.e., they are less bent. The isotherms 
for the above vapors are plotted in coordinates of the BET equation. It 
may be seen from it that owing to the reduction of the absolute adsorption 
quantity the BET equation ig less satisfied, because with the Less intense 
interaction of adsorbate - adsorbent, the interaction of adsorbate - 
adsorbate must not be neglected any longer. fhe specific surface for 
non-modified silica samples may be determined by the BET method, e.g. 

on the basis of the nitrogen vapor adsorption. For modified samples, 
however, the values obtained by the BET method are too low. It was found — 
that the adsorption of nitrogen- and krypton vapors depends on the degree 
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of modification to.such an extent that the BET. method is not applicable =: 
for determining the specific surface of considerably modified samples... i 
The adsorption. isotherms obtained for the nitrogen and krypton vapors were. 
compared with the isotherms previously obtained (Refs. 6,710) for vapors —_- 
of n-hexane, benzene, methanol, and water (Fig. 3). Modification was shown: 
to effect a considerable reduction-of adsorption in all adsorbents. Fig. 4: 
illustrates the approximate course-of the adsorption decrease at’. . pee 
p/. =. 0.1 with increasing occupation @ of the surface by Si(CH,), groups.i /' 
‘V. P. Dreving is thanked for developing a volumetric apparatus, and” Bie IY 
B. G. Aristov for plotting the adsorption isotherms of nitrogen: There are V 

4 figures, 3 tables, and 35 references: 22 Soviet, 5 British, 4 US, and. * 

3 German. ca eee a nee bd By DES vod 


ASSOCIATION: Moskovskiy universitet im. M. ¥. Lomonosova Khimicheskiy - i % 
— |. \fakul'tet, Laboratoriya adsorbtsii (Moscow University imeni. 
MeV. Lomonosov, Chemical Division, Adsorption Laboratory) — 
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3/076/60/034/012/001 /027 


3020/3067 , 
AUTHORS: Poshkus, D. P. and Kiselev, A. Y. 
nd’ Kiselev, Ae Vs. 
TITLE: Energy of Dispersion Interaction of Benzene and n-Hexane 


With the Surface of Magnesium Hydroxide 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vole 34, No. 12, 
_ pps 2640-2645 © 


TEXT: In a preceding paper (Ref. 1), the authors assumed that the change | 
in the ratio between the adsorption heats of benzene and n-hexane vapors ae 
on polar adsorbents is mainly. due to the stronger electrostatio inter- i: 
action of the benzene molecules as compared with the n-hexane molecules. ~ 

Thus, an electric field is generated. above the surface of the polar pe, 


adsorbents, mainly above the lattice of Mg (0H),. Therefore, the authors 


studied the energy of interaction forces between benzene and n-hexane 
molecules and the Mig (OH) » surface. Mg (0H), has a multi-layer rhombohedral 


fonic orystal lattice of the type Csl,. Each lattice layer consists of an 
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Energy of Dispersion Interaction of Benzene and 9/076 60/034/012/001/027 
- n-Hexane With the Surface of Magnesium Hydroxide B020 B067 


Mg ion plane which lies petween two hydroxyl ion planes which, in turn, | 
consist of oxygen and hydrogen ion planes. The Say potential of 


dispersion interaction of the ‘member i of the chain of hydrocarbon 


Mig (OH), lattice (H, 0, and Mg) was caloulated for three layers above thé 
basal plane of Mg(OH)5, i+@-s 4) above the hydroxyl ion of the first 


(external) plane (layer: A), 2) above the center of the hydroxyl-ion 
triangle of the first plane, below which lies the magnesium ion of the 
second plane (layer B), or 3) -the hydroxyl ion of the third plane 

(layer C). When expanding the dispersion potential in a series, only the 
first two terms are considered which represent the potential of 

dipole - dipole and the dipole - quadrupole interactions. The others 
influence the entire potential only slightly. The constants of dispersion 
interaction were calculated. The sums of the exponential functions 


Die as where n= 6 and 8, and j = H, 0, or wg", were calculated by 
cesuming that a = 3.11 Ay 0.4.4-75 Ae BT 0.22, and that the distance 
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Energy of Dispersion Interaction of Benzene and afore /6o/ona/or2/001/021 ue 
n-Hexane With the Surface of Magnesium Hydroxide B020/B06 pee 
between the hydrogen and oxygen atom centers in the hydroxyl ion is Tee 
log” = 0.97 A. Summation was. performed up to T4 = 10 A. Hence, the great 
increase in the ratio between the adsorption heats of benzene and ee: 
n-hexane on Mg (0H), as compared to those of the vapors of these 


compounds on graphite is not caused by the dispersion interaction of ne 
benzene and n-hexarie molecules with the basal plane of Mg(0H),. There 


are 3 figures, 5 tables, and 15 references: 6 Soviet, 2 US, 3 British, © 
and 4 German. 2 ; 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. ¥V. Lomonosova oe 
(Moscow State University imeni M. V. Lomonosov). Akademiya V 
nauk SSSR, Institut fizicheskoy khimii (Academy of Sciences On, 
USSR, Institute of Physical Chemistry) 


SUBMITTED: October 25, 1958 
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ede: 3020/3067 

aurnors:  Poshkus, D. P. and Kiselev, 4 v. 
TITLE: Sa Electrostatic Field Above the Basal Plane of Magnesium 
Hydroxide and Ita Interaction With Benzene and n-Hexane 


Molecules | 


PERIODICAL: ghurnal fisicheakoy khimit, 1960, Vol- 34, Noo 12) 
pps 2646-2653 ares Sty 


TEXT: In gontinuetion of ‘the calculation of the energies of dispersion | 
interaction of benzene’ and. n-hexane nolecules with the Mg (0H) 5 basal. 


plane, which was described in the preceding paper (Ref. 1) the authors ne 
studied the energy of electrostatic interaction of benzene and n-hexane — : 
molecules with the electric field above the Ug (0H). basal plane. They... 


determined the voltage component of the eleotric field FL over the ; 

ug (0H), basal plane as depending on 1) the dipole moment of the OH ions, - y 
2) the degree of homeopolarity of the bond between magnesium ions end — 

- Card. 1/4 Phe i . 
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Blectrostatic Field Above the Basal Plane 3 /076/60/034/012/002/027. es 
Of Magnesium Hydroxide and Its Interaction With B020/B067 ean 
Benzene and n-Hexane Molecules —. : 
OH ions, 3) the distance 2 between two layers above this plane, 1.@-, 
a) over the OH ion and b). over the center of the triangle formed by 
the OH ions. The voltage of the electric field over the basal plane of 
Fic ions. (above the infinite. hexagonal lattice of these jons) was calcu- 


latea by summing the individual chazgee n the plane of such a lattice to 
. certain height. The values of F.,/(e/a ) above the infinite two- 


dimensional hexagonal lattice of. #he point oharges are given in Table 1. 
Fig. 1 shows the diagram F_/(e/a ) as a function of 2/8. The values F.. 


were determined from Fig. 1- Tables 2 and 3% give the calculated results 
for the voltage of the electric field above the two-dimensional, hexagonal 
lattice of the dipoles p of the hydroxyl ions perpendicular to the lattice 
plane, Fo’ Fig. 2 shows the voltage of the electric field F, over the 


‘pasal plane of ig (OH). with 2 = 2.6 A as & function of the dipole moment 
p of the hydroxyl groups with two extreme states of the ig (0H), lattice. 
In Fig. 3 F, over the basal plane of the Mg (OH) 5 lattice is graphically 
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Electrostatic Field Above the Basal Plane = i 5/076/60/034/012/002/027 oe 
of Magnesium Hydroxide and Its Interaction With 8020 BO67 
Benzene and ‘n-Hexane Molecules = — } 


represented as 4 function of the degree of homeopolarity of the bonds | : 
between Mg ions and OH ions. As an example, Table 4 shows the contributions —. 
of the negative charges and the dipoles of the first and yeoond OH-ion ~ 

planes and the positive charges of the Mg-ion surfaces of the first basal 

layer of Mg (0H), to F, above this layer, with 2 = 3.0 A and Pp = 2.4 Dif. 


a pure {onic bond exists between Mg- and OH ions. The voltage of the - 

electric field above the basal plane depends only little on the homeo- 

polarity of the ionic bonds Wg - OK whereas it. atrongly depends on the 

dipole moment of the OH ions, above all on the dipole moment of the OH 
jons on the surface. With increasing dipole moment the field voltage for 

both layers changes almost linearly. The voltage of the field. above the is 
OH ions has the opposite sign and its absolute value is approximately 

twice that of those above the center of the triangle formed by the OH - 
ions. With increasing distance the electric field is gradually weakened. , 
The induction interaction of benzene and n-hexane molecules with the 

basal plane of nagnesium hydroxide cannot be caused by strong changes in 

the ratio of the absorption heats ef benzene/n-hexane compared to that 
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Electrostatic Field Above the Basal Plane — 5/076/60/034/012/002/027 
of Magnesium Hydroxide and Its Interaction With BO20/B067 
Benzene and n-Hexane Molecules. 


with graphite. These changes are due to the strong electrostatic inter-  ,» 
action of the constant multipoles of the benzene molecules with the ae ae 
electric field above the Mg (0H) . basal plane. There are 4 figures, 4 


tables, and 10 references: 7 Soviet, 2 British, and 1 Japanese. 


of Physical Chemistry of the Academy of Sciences USSR). 
Moskovskiy gosudarstvennyy universitet im. M.¥. Lomonosova 
(Moscow State University imeni M. V.. Lomonosov 


ASSOCIATION: Institut fisicheskoy khimii Akademii nauk SSSR (Institute 


SUBMITTED: October 25, 1958 — 
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s/076/60/034/012/020/027 
C0 oe 


B020/B06 
AUTHORS: | Isirikyan, Ae de and Kiselev, A. Ve 
; Paine ateraad. . a a 
TITLE: Adsorption Heats of Hydrocarbons on Magnesium Oxide . 


PERIODICAL: Zhurnal fisicheskoy khimii, 1960, Vol. 34, No. 12, 
saa Pp. 2817-2824 . 


TEXT: In this paper, the complete values of the adsorption heats of 
n-hexane and benzene on magnesium oxide are given, which in an earlier - 
paper (Ref. 2) had been used for a comparison with the theoretically. na 
oalculated values. The measurement results of the isothermal. lines and the 
differential heats of adsorption of the vapors on benzene, n-hexane, and 
n-ootane on MgO are evaluated. The calorimetric determination of the heats’ 
of adsorption was made in an apparatus described in Refs. 13 and 14. The 
results are shown in Mgs. 1-3. The adsorption of n-hexane and benzene 
Vapors was studied until the formation of approximately two adsorption 
layers, whereas the adsorption of n-octane vapors was studied almost until 
saturation. This allowed the determination of the maximum desorption 
‘temperature near the saturation and the caloulation of the distribution of 
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the pore volumes from the desorption branch of the isotherm. When 
determining the absolute values of adsorption per surface unit, the . 
specific surface s must be known which, in turn, is determined. from the 
gurface W, that is. ocoupied by the molecule adsorbed in the monomolecular 
layer. By using the equations of Langmuir, BET or other varieties the. 
isothermal lines: of adsorption.can be evaluated to determine the capacity / 
of the monolayer a, or: the energetic characteristics of the system —_ 
investigated.. The values thus obtained are, however, often contradictory. 

The constants of the equations BET and of Huttig for the isothermal lines 

of adsorption of the benzene, n-hexane, and n-octane vapors on MgO are 

listed in Table 1. Table 2 gives the values b), for hydrocarbons, which 

were calculated by various methods. Fig. 4 shows the heats of adsorption 

of the benzene, n-hexane and n-octane vapors on MgO as depending on the 

surface filling. Fig. 5 shows the differential entropies of adsorption 

for the systema investigated (standard state - normal liquid), and Fig. 6 

gives a comparison of the isothermal lines of the dependence of the 

adsorption heats and the adsorption on the relative vapor pressure of oc- 

tane on coarse-pored MgO. There are 6 figures, 2 tables, and 27 references: 

20 Soviet, 3 US, 3 British, and 3 German. : 
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the adsorbed argon. ‘atom, ‘and. oaloulate the ‘equilibrium distance 2, “of the 
center of the argon. atom from the: first plene of the centers of the ‘oarbon 
atoms of the graphite ‘Tettice: (Table 1). Further, equation n (12) is 
written down for the quantum-nechanicel: pete vi , and the. quantity W, 


- of. the hexagonal or quadratic ‘packing of the argos atoms on the aurface is 
determined according to Ber, lg The following are the results: Dp = 
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AUTHORS: # tidetaay A. Ae and Kiseley, ke Ts 


TITLE: | Effect of Somprese!.on of carbon black on the isothermal line 
and heat of adsorption of n-hexane a ees 


PERIODICAL: ‘Kollosanyy shurnal, Ve 23, NO. » 1961, 67~ 15 


TEXT: The aim of: the. present paper ‘ie an. explanation of the. nahiee of | 
inhomogeneities arising in carbon blaok compression, as well as of their: 
effect upon the isothermal line and heat of adsorption of vaporcus, hydro- : 
carbons. C$@poH -6 (sferon-6) canal lampblack annealed in a helium vi 
atmosphere at 2800°, as used in the work under Ref. 17, was used as an ad- 
sorbent. This sample was compressed in a mechanical press at pressures 
. of up to 4 and up to 10 +/om « The resulting isothermal lines of adsorp- 
tion are illustrated in Figs. 1 and 2. Table 1 shows the specific sur- 
faces as determined from the isothermal line of n-hexane adsorption by 
the BET method; the specific surface determined by the authors agrees wall 
with published values. The limiting volume V, of sorption (bulk volume 
of the pores) decreases rapidly already at a relatively soft compression 


Card 1/20 
; 2 


— 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9 


. Ske. | 5/069/61/023/001/005/009. - 
Effeot of compression vse te Bd 24/B204 - ee et eae 


(4 t/om’), whereas it varies only slightly with further compression up to 
10 t/om?. The coordination number n displays the same character (Table 1). 
The absolute isothermal lines of adsorption and the curves of adsorption 
heat obtained for the ‘range of monomoleoular filling and transition to 
polymolecular filling are shown in Fig. 2 (below) and Fig. 3. Table 2 
presents the standard differential thermodynamic characteristics of n- 
hexane adsorption corresponding to a 50% filling of the monolayer 

Q=0.5 upon sferon-6. carbon black (annealed at 1700°C in a hydrogen stream) 
and upon the carbon black samples of the authors. At 1700°C, channel was 
graphitized only to a slight extent since the adsorption energy of n- 
hexane during a heating of the carbon black to 2800°C rose by 0.25 kcal/mole, 
whereas the adsorption entropy in the same case decreased by 0,68 units of 
entropy. For comparison, Fig. 3 shows also the ourve of the differential 
adsorption heat of n-hexane on P-33 (R-33) carbon black heated to only 
1000°C. The arrows indisate the direction of the ourve of differential 
adsorption heat upon non-porous carbon black with a homogeneous surface 

in the case of compression. Fig. 4 shows the heat difference in capillary 
condensation of n-hexane ‘upon compressed and uncompressed carbon black 
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TITLE: Approximate expression for the wave-like isotherms of nitrogn 


adsorption on graphitized carbon black,- considering adsorbate- 
adsorbate interaction in the. first. and second layers 


PERIODICAL: - Kolloidnyy zhurnal, v. 23, now 2, 1961, 163-169 . 


TEXT: It was shown in previous papers (Ref. 1; Kolloidn. zh., 195.572, eae 
1957; Ref. 2: ibid., 20, 444, 1958) that the adsorption isotherm of vapors, 
particularly of nitrogen, begins with a concave section owing to adsorbate- 
adsorbate interaction. For the first section of the prevalent occupation of 
the monolayer, the following equation is written: 

h = 0/Ki(1 - 0)(1 + K@) (1), while the approximate equation — 


h = o(1 - h)*/Ri [1 - (1 - 2) [1 + ,0(1 - n)] (2) holds for the transi- 


tion to the adsorption of the second lgyer. h denotes the relative pressure, 
9 the total degree of surface occupation, K! the equilibrium constant for 
the adsorbate-adsorbent interaction, and K, the equilibrium constant for the 
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TITLE: Adsorptive properties of oxidized carbon blacks. 


1. Oxidation of channel black in an aqueous medium 
PERIODICAL: Kolloidnyy zhurnal, v. 23, no. 5, 1961, 582 - 5914 


 PEXP: In this paper, the adsorptive power of channel gas carbon black 
samples from Ukhta with a specific surface of about 150 m°/g and an 
oxygen content of 4.4% which had been oxidized in aqueous solution 
without heating with sodium hypochlorite, hydrogen peroxide, and a 
mixture of ENO, and H,S0,+ was investigated. The chemisorbed-oxygen 


content, hydrophilic properties, and wettability of the carbon black 
are increased by polar organic liquids. The carbon black forms 

highly disperse colloidal hydrosols without addition of organic wetting 
agents. After drying and removing substances adsorbed on carbon black 
py exhaustion at 150 C,. the © and H conteris w2re determined by a 
microanalytical technique, and the total oxygen content was established 
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from the difference. The presence of active oxygen was detected by , 
adsorption of NaOH from the aqueous solution and by determining the 
content of hydroxyl or phenol groups according to Grignard. The 

’ volatile substances content was determined by heating the carbon black 
to 820°C. The nitrogen conteut in the carbon black samples treated 


with the HNO, ~ H,80, mixture was determined by the Kjeldahl technique, © 


and was found to be O. 27% The specific surface was calculated from 
the adsorption isotherms of nitrogen vapor at the boiling point of ~— 
nitrogen according to BET. Data on the specific surface and the 
chemical composition of carbon blacks oxidized by various techniques» 
are given in a table. The oxidation of the carbon black surface: leads 
to a reduced adsorption of n-hexane vapor. This is due to the fact 
that the oxidized surface is covered with oxygen-containing groups. so 
tightly thai there is no-more room available for the large n- hexane ~ 
molecules. The increase. in the adsorptive power for benzene vapor with ~ 
the oxidation degree of the carbon black surface is due to the fact that 
the interaction of the x~bonds in the benzene molecules with the OH 
groups on the surface of oxidized carbon black samples is intensified. 
The difference between oxidized and non-oxidized carbon black meee | 
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becomes still more Pronounced when methanol and water vapors (Fig. 2) are: 
adsorbed, Methanol igs probably chemically Sorbed, too. The carbon black 


The authors thank G, M; Lyulina, N. ON; Avgul', 4, Ps Arkhipova, L. I, 
Doroshina, and M. G, Kuz' mina for assistance, There are 5 figures, 14 table, 
and 20 references: 13 Soviet and 7 non~Soviet, The two most recent 
references to nnGlish-language publication Tread. as follows: M. L, Stude- 
baker, E, Hoffman, e C.: Wolfe, i. G. Nabors, Industr, and Engng. Chem, 

48, 162, 1956; J. Va Hallum,, Hs V., Drushel1, J. Phys, Chen, 61, 110, 1958, 


ASSOCIATION: Institut fizicheskoy ihimii AN SSSR, Gruppa khimii a 
; Doverknosti Moskva (Institute of Physica] Chemistry as USSR 
bead 3/6 Group of Surface. Chemistry, Moscow) 
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BEREZIN, G.I.; ISELBW, Ae V3 2a SINITSYN, VA. 


: ’ Dependerice of. ‘the. average molar heat safely of an adsorbate : 
on the differential heat of Bericgl tars, Koll. zhur, 23 no.5: 
: GE-039-8 8-0 ‘61. se (MIRA 14:9) 


se “Institut finicheskoy hint i AN SSSR, Gruppa khimii pover- 
Eiacstty Moskva. . 
cues of ‘eddorption) (Heat capacity) 
—— (chmtetry)) 
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‘Buergy <0 ‘interaction’ adsorbate. - “eaconbent and’ adsorbate 
adsorbate - in: praentees ron. she surfaces. of solide. 


a neXt: ‘The anthos: aetniy discusses’ ‘gethote of "apieoninavion éa 

sO adsorption heats and equilibria as. ‘well ag’ some results obtained . herew 

“He first: deals with the’ adsorption. of: simple nonpolar molecules on’ the.. 

<>) pasal plane’ of graphite.’ The potential. adsorption energy of ari isolated 

- adsorbate moleoule or its center:of forces i with the centers: ‘of forces of 
: ane: adsorbent 5 was calculated from the. e. equation 


 Oy(2) =O. Brg" we EGBG ARG +! Bere. “ 


11 
bars 4: 


- - where z is Fayre: aioe ce [trom é plane © which ‘pasos throne 
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the ree of. the carbon atoms ‘of: the ‘eeterial. basal silane f ry is the 
distance | ‘of the center ‘i:from: the ‘center j of the graphite lattice, 

04, .Cp,. and: Cz. are. the constants: of the electrochemieal attraction ‘of type 
dipole - dipole, : idfpole = jquad=upene ss and quadrupole - quadrupole,:and Q -! 
-ds the constant of “repulsion.” Cy was:calculated from the Kirkwood-Mitller 
equation. by ‘means .of- the’ polarizability ‘and the magnetic susceptibility of 
‘the centers. i and: ‘45% Co and Cz were: calculated in the same way,.@ was”. 
obtained from the corresponding lattice constants e4 and jo and, finally, : 
‘Bt was obtained: from the: egquilibeine qondition pial a = 0: Le Ds 


aera hia ‘is the ‘potential ‘of “the: ~tetoraotton between “two. Feoigtea ‘Senibers 
: i and rj}: the “distance of. ‘these centers.. The constant of oe was 
‘determined from the: peg ieeson gondition at values of Tay which: 


: card 2/9 ot 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9" 


"APPROVED FOR RELEASE: 06/13/2000 — _ CIA-RDPS&6- 00513R000722730010- 9 


ITTF ATER PRES SORE RS ERLE 


~ S/oT6, sees/or/on/os | 
-B124/B202. os 


“corréapond to" iS deuree: of asfacd filling 061). ae Q=0. 5 the: repuledon ree 
nergy in: - B44. may be. neglected. “Table~-1::shows.a comparison ‘of the! : 
calculated values: 6° and the. ‘measured: ‘differential heats of adsorption ae 
: Qe cat. Om0.05.. - Good: ‘agreement’ was. obtained.” When: -atudying. the adsorption of 
-complex, nonpolar moleoules.on the. basal ‘plane of graphite the. adsorption, ee 
‘energy was. determined .as- ‘the: sum of the adsorption energies of the ~ et 
‘individual linke i by taking account of ‘the different distances 24 af the 
different links i from'the plane xy(z=0) for the most favorable surface ~ 
orientation ‘of the. moleoules: For. Aealkanes — with. 2:3 carbon atoms in the | 
molecule oy : rs 6 ton Peaks 3 
ae OH, + 2) Dex fa 2(05n,— en) +" ou, = 4 + dn. 4 


of = “iD 016 44. pentane 6). “4s 
2 2062 + 1. 86n(keal/mgle) *: for 3 


oa 


holdg fron’ which: ‘the elation. - = gt alk 
~ Bhinonééd 
~ gemorioolefines. - Table, 2 compares: ‘the : coaloulated values of - §° with. the , 
measured values of. Qe: (fox: Q=.0. 5). for ‘some isoalkanes, oyclanes, and © 

= hydrocarbons... : “The. “author also deals with the ec nonnren. of ‘pol 


obtained. for. n-alkanes, and 
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_moleculeson the basal: lane-.of graphite. Table 3 shows a ‘comparison of 
- the values = caloulated for 0.=.0 and @ = 1 with the adsorption heats. — 
_ When calculating - $, the electrokinetio attraction and the energy of — 
electrostatic inductive attraction” Bee eats Fn 8 ca ee ee 
cacy re ; 25 “were taken -intoaccount.’ Table 4. shows a comparison. of the 
‘| adsorption energy and the: adsorption ‘heate. of. water, alcohols, ammonia, 
and methylamine. - In this case both ‘the electrokinetic and the electro- |i, 
Static (inductive) interaction ofthe molecules with the carbon atoms of -* 
_ the graphite lattice and the different ‘degree of their mutual ‘association 
at the expense of the hydrogen ‘bond were taken into account. In connection 
with the adsorption of nonpolar molecules. on ion crystals the’ author ~ 
‘compared the calculated values of potential adsorption energy ‘+ with thod 
., Measured in the calorimeter.and caloulated from the isoster (fable 5). 
“, The author: then discusses the adsorption of n-hexane and of benzene on |. 
+ magnesium hydroxide and: the adsorption of silicio acid and silicon dioxide. 
> Table 6 oomparés. the shifts A) of the oscillation frequency of the, - 
hydroxyl. groups. on: the surface with the differences of adsorption heat Q,. 
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and'Q, (for:0 0.5). In this ‘case; the order of the quantities 4) and 
Qg isin“ qualitative agreement Theauthor. also disousses adsorption on 
chemically modified surfaces. In-the theoretical. calculation, of :the- 

equilibrium constant the author first‘determines the potential curves of 


the interaction adsorbate’- adsorbent and adsorbate - adsorbate. ‘In the - 


following he calculates the distribution funotions of the system adsorbent 

adsorbate ‘by: the methods of ‘statistical mechanics by using certain’ - 

-. dynamical: models:.in theadsorption complex. Polyani and Ds Pe Poshkus vi 
are mentioned. ~The present. paper was presented at the Gordon’ Conference’ 


on Surface Chemistry, Meriden :(New Hampshire, USA), July 4; 1960. /: There. 


are 18 figures, 6 tables, and 77 references: 47 Soviet-bloo and 30° 
-non-Soviet-bloc; E. L. Pace, A. R..Siebert, J. Phys. Chen. 64, 961, 1960 


“ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimfi (Academy of 
Jl... “Sefences USSR, Institute of Physical Chemistry):; Moskovskiy ji 

‘gosudarstvennyy universitet im. M. V. Lomonosove, gg te es 
° imenti MM v 


-. Khimioheskiy fakultet (Moscow State University 
Lomonosov; Division of. Chemistry) = 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730010-9 


cin Baan Oat See o ee cutee seer 


KISBIEV, A.V. 
” Gordon conference on interfacial chemistry in the USA. held 
on July 4-8, 1960. Zhur. fiz. khim, 35 noe2:476-477 F '6le 
sat (MERA 16:7) 
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Gas. ‘chrdmatography in glass capillary colums with.a. chem 
modified wurface, Cacel sie umes. 35 n0.621386-1388 Je : 


Soa ‘Moskovakiy ‘gosudarstvennyy universitet’ Ament. Wtitasoacuon ee 

; ‘Dserahinskty filial opytno-konstruktorakogo: byuro avtomatild. - Se 
saree a is 

Gas chromatography) 
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AUTHORS: Vasil'yeva, V. S., Kiselev, A. Y., Nikitin, Yu. 8., 
- Petrova, R. S., and. Shcherbakova, K. D. 


TITLE? Graphitized carbon black as adsorbent in gas chromatography Boer 


‘PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 8, 1961, 1889 - 1891 


TEXT: In the work under consideration, the authors made use of hy FD angst eee 

geometrically and chemically modified Silica gel as the carrier of another 
-8olid body. Thermal types. of carbon black annealed at a 3000°C are high- ; 

disperse bodies with a very homogeneous surface. Their absolute adsorp- 

tion values are much greater than those of other adsorbents. Tablets are 

difficult to produce: without binding agents. Therefore, the carbon black. 

is introduced into the large pores of the solid carrier, Thus, a powdery 

adsorbent. with homogeneous surface May be introduced into the column. The 

carrier should be-a large-porous body with thermally and chemically stable 

and very poorly adsorbing.surface. In the present case, the authors used 

large-porous silica gel with a very small surface covered by chemically 

grafted trimethyl Silyl groups. A 2-hr hydrothermal treatment in the 
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autoclave at 350° reduced the silica gel surface to 15 m/s} the - 
enlargement of skeleton globules and pores was established by electron 
microscopy. Further grafts of trimethyl silyl groups on the silica gel _ 
surface according to I. V. Borisenko led to a sharp deorease of adsorption - 
16% blown out and sieved graphitized thermal carbon black J-1 (T-1) 
_(3000°¢) was then introduced into the pores. The silica gel was thereupon 
introduced. into the column chromatograph, where it was heated for 2 hr in 
the nitrogen flow at 150°C. Graph a) in the figure shows chromatograms 

of vapor mixtures of benzene, acetone, and.n-hexane on geometrically 
modified silica gel with hydrated: surface; 6) shows chromatograms of these 
three individual vapors on silica gel modified with trimethyl silyl groups; 
and 6) chromatograms of the mixture on silica gel modified with carbon - 
black at different temperatures. The succession of peaks was, however, 

the inverse compared with silica gel with hydrated surface. The acetone 
peak had a pronounced tail due to reaction between oarbonyl groups and 
accessible hydroxyl groups of the silica gel carrier. The form of bengene- 
.and n-hexane peaks corresponds to ‘the form‘ of’ curves dllustrating the | 
adsorption heats as functions of the form of adsorption isotherms. The 
‘peaks become narrower at higher temperatures. According to theory, the 
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ratio between band width and retardation time is conserved. A study of : 
chromatograms of individual benzene and hexane vapors at five temperatures on 
allowed estimating their adsorption heats on carbon black from the 

dependence of logarithm of reardation time versus inverse temperature; 

results were consistent with calorimetric data. The combination described. 

is well suited for gas chromatography as well as for a rapid physico- 

chemical analysis of the utilized powders. alike. Silica gels modified in 

this way can also serve as carriers of steady liquid phases. There are 

1 figure and 6 references: 3 Soviet-bloc and 3 non-Soviet-bloc. The two 
references to English-language publications read as follows; Ref. 3 

J. Bohemen, Stanley H. Langer, R. H. Perett, J. H. Purnell, J. Chem. Soc., —: 
2444, 1960. Ref. 5: F. T. Eggertsen, H. S. Knight, S. Groennings, Analyt. 


Chen., 28, 303, 1956. 


' ASSOCIATION: Laboratoriya adsorptsii i gazovoy khromatografii khimicheskogo 

_ fakul'teta Moskovskogo gosudarstvennogo universiteta im. - “Ey 
M. V. Lomonosova (Laboratory for Adsorption and Gas fr 
Chromatography of ,the-Chemistry Division of Moscow State Be 
University imeni M. ‘V. Lomonosov) 
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AUTHORS: . Babkin, T.Yu., Kiselev, A.V.,and Korolev, A.Ya. 


 Vapors.on an Aerosils Wi 
Trimethylsilyl Groups 


TITLE: e Adsorption Heats and -Ent 


PERIODICAL: ~ Doklady Akademii nauk 3s 


ropies of Hexane and Benzene 
th a Surface Modified by 9. 


R, 1961, Vol.136, No.2, pp.373 - 376 


TEXT: The authors studiad: the adsorption of hydrocarbon vapors on the sur- 


face of aerosils, which had. been treate 
theoretioal calculation of the adsorpti 
molecules (Ref. 3) resulted, with incre 
dioxide, in a drop of the adsoption ene 
heat. It was assumed that in the case o 


ad with trimethylchlorosilane. A eh 
on energy of n-hexane and benzene be oo 
asing modification of the silicon /- 
rey below the value of condensation 

f sufficiently modified aerosil, the — 


adsorption heat of. these hydrocarbons, must become negative. It. was..the pur-- . 


pose of the present work to. check this 


assumption. In order to give the 


aeroail surface greater homogeneity and reactivity with respect to tri- 

methylchlorosilane, a hydrothermal treatment in an autoclave was carried 
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out-at 120 = 265°C for 8 = 19.5 hours. Specimens of aerosils were obtained,  \/. 
whose surface was. occupied: by Si (CH,), groups degree of occupation: | ee 
0, 60, 85; 90, or 100%. For these apectmens, Fig. 1 shows the calorimetric . ° 
differential adsorption heat Q, (kcal/mole )as a function of adsorption — 


aA -mole/m-), and Pig. 2 shows the isothermal lines ford as & function 
of the relative vapor pressure p/P, The dropping of Q. below the conden- _ 
sation heat L was observed, and for the completely (100%) modified spe~.. 


cimen, the true adsorption heat was found to be: Q. - Le» -0.5 with n- 


hexane} Q, -L= 1.0 with benzene. 


Accordingly, ‘adsorption A decreases considerably with a constantly rising 
modification (Fig. 2). In the case. of large p/p.» the surface is occupied — 
with hydrocarbon moleoules to such a small content that capillary oonden- 
sation may ocour in between. The adsorption heats measured thus include 
the heat of capillary condensation, and the true adsorption heats must 

be still lower. From the adsorption isothermal lines and the adsorption 
heats, the differential adsorption entropies for n-hexane and benzene 
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